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A B S T R A C T
Objective
The objective of this study was to evaluate the nutritional composition and describe the acceptability of regional
culinary dishes served to students from public schools of rural and urban areas.
Methods
Ten Brazilian regional dishes were evaluated for acceptability and nutritional composition. The survey was
conducted in schools located in rural and urban areas of two cities in the state of São Paulo. Dish acceptability
was evaluated using leftover analysis and a 5-point facial hedonic scale. The adherence index was calculated
and used as an indirect measure of acceptance, and the nutritional composition was calculated based on the
technical files of each dish.
Results
A total of 2,384 students from 20 schools participated in the study and 1,174 tasted and evaluated the dishes.
The test using the 5-point facial hedonic scale demonstrated that five dishes (Caldo verde soup, persimmon
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jelly, chicken with okra, puréed cornmeal with spinach, and arugula pizza) had an acceptability rate above
85.0%. The mean adherence indices were 57.3% and 55.6% in urban and rural environments, respectively.
Analysis of the nutritional composition of regional dishes indicates that these dishes can partially meet
macronutrient recommendations.
Conclusion
The tested dishes can become part of school menus as they were accepted or partly accepted by the students
regardless of school location, whether rural or urban. The cultural heritage is an important resource for the
food sovereignty of a country and should be constantly encouraged.
Indexing terms: Food habits. Nutrition programs and policies. Public policies. School food.
R E S U M O
Objetivo
Avaliar a composição nutricional e descrever a aceitabilidade de preparações regionais servidas aos estudantes
de escolas públicas de áreas rurais e urbanas.
Métodos
Dez preparações regionais brasileiras foram avaliadas quanto à aceitabilidade e à composição nutricional. A
pesquisa foi realizada em escolas localizadas em áreas rurais e urbanas de duas cidades no estado de São
Paulo. A aceitabilidade dos alimentos foi avaliada por meio da análise de restos e da escala hedônica facial de
5 pontos. O índice de adesão foi calculado e utilizado como medida indireta da aceitação. A composição
nutricional foi calculada com base nas fichas técnicas de cada prato.
Resultados
Participaram do estudo 2.384 estudantes de 20 escolas públicas; destes, 1.174 provaram e avaliaram os pratos.
A avaliação por meio da escala hedônica facial de 5 pontos demonstrou que cinco pratos (caldo verde, geleia
de caqui, frango com quiabo, angu com espinafre e pizza de rúcula) tiveram um percentual de aceitabilidade
acima de 85,0%. O percentual médio de adesão à alimentação escolar foi de 57,3% e 55,6% em escolas
urbanas e rurais respectivamente. A análise da composição nutricional das preparações regionais indicou que
os pratos testados podem ser fontes de vários micronutrientes e atender parcialmente as recomendações de
macronutrientes exigidas pela legislação.
Conclusão
Os pratos testados podem tornar-se parte do cardápio escolar, pois foram aceitos ou parcialmente aceitos
pelos alunos, independentemente da localidade da escola. O patrimônio cultural é um recurso importante
para a soberania alimentar de um país e deve ser constantemente estimulado.
Termos de Indexação: Hábitos alimentares. Políticas públicas. Programas e políticas de nutrição e alimentação.
Alimentação escolar.
I N T R O D U C T I O N
The development of eating habits starts
in pre-school and will reflect directly on children’s
growth and development1. Therefore, being
aware of what is offered and how food choices
are made during this phase of life are important,
since eating habits incorporated in this phase will
influence health in adulthood1,2. Associated with
family and environmental factors, the school has
a key role in forming healthy eating habits
because in school the child can acquire autonomy
over what he or she eats primarily if associated
with nutrition education programs1.
The Programa Nacional de Alimentação
Escolar (PNAE, National School Food Program) is
characterized as one of the longest-lasting public
policies in Brazil. It constitutes an important
strategy for food and nutrition security, while
promoting the “Human Right to Adequate
Food”3,4. It ensures permanent and continuous
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access to quality foods and in adequate quantity
without compromising other essential needs.
This policy covers 45.6 million students
enrolled in basic education of the public networks
of Brazil every day of the year4. One goal of the
program is to provide free food to students,
ensuring at least 20% of the students’ daily
nutritional needs, with a variety of foods
prioritizing the children’s dietary adherence and
acceptability5,6. It also seeks to prioritize respect
for eating habits and the regional produce in order
to promote local development5,7. The incorporation
of regional dishes in school menus can contribute
to the preservation of the Brazilian food culture,
bearing in mind the magnitude of the program.
Therefore, it is possible to unify two major
aspects of this program, a healthy and adequate
diet with respect to regional habits, mainly
because most regional dishes involve fruits and
vegetables8. Despite the legal requirement that
menus of school food programs must meet the
local nutritional references, eating habits, food
culture, and tradition7, a significant number of
school food menus does not include regional
foods, particularly in the country’s North and
Midwest regions9. Additionally, the menus in large
Southern capitals contained few regional food
items or regional dishes10.
Appreciation for dietary practices based
on local characteristics and traditional foods has
increased because the process of globalization
is characterized by homogenization and
standardization in various orders11; however, this
appreciation seems to be little explored by states
and municipalities. The insertion of regional foods
and regional dishes in school food programs can
promote the local cultural identity and improve
the acceptability of the menus10.
Acceptability is therefore an important
indicator for assessing and deciding whether these
preparations should compose the menu of school
meals.
Tests of acceptance of meals offered in
schools are required by federal law5 and are
important instruments for verifying how the
dietary habits and preferences of the students are
ensured by the school meals.
Few studies address issues related to
school food and food culture, and none directly
assesses the acceptance of regional dishes in this
environment. In this context the objective of this
study was to evaluate the nutritional composition
and describe the acceptability of regional dishes
served to students in rural and urban areas. These
data will essentially contribute to the eating habits
of these communities as well as determine which
foods should be introduced to the menus in order
to enhance regional culture and encourage
nutrient intake.
M E T H O D S
This cross-sectional, descriptive study was
conducted from February to December 2009 and
included 20 public schools. The inclusion criteria
were: second to fifth graders of either gender
aged seven to ten years attending a public school
in one of two Brazilian municipalities located in
the Southeast region of the country. The schools
had no canteens selling food, a factor that
demonstrably affects adherence and acceptability
of school meals12.
We used simple random sampling. One
hundred students were enrolled for each dish test,
which was sufficient considering absences and
refusals. These students were selected randomly
from the six study schools, three urban and three
rural. Sample size determination was based on
guidelines in Bartlett et al.13 and calculated using
Cochran‘s14 method, assuming a 5% alpha level
(type I error), a 3% margin of error, and two
regions in each municipality: urban and rural15.
Regional dishes
The following ten regional dishes from the
Brazilian Southeast, where the study was
conducted, were evaluated in the schools: 1)
puréed cornmeal with spinach (cornmeal mixed
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in a blender with water, cooked with spinach); 2)
star fruit cake (dish based on wheat flour, egg,
milk, or water, oil or margarine, yeast, sugar, and
puréed star fruit, decorated with pieces of star
fruit); 3) rice pudding with mango (rice cooked in
milk and sugar to which mango pieces and
cinnamon are added); 4) jackfruit conserve
(seedless jackfruit segments with added sugar,
water, lemon juice, and spices, such as cloves and
cinnamon); 5) arugula pizza (disc of fermented
flour dough, sprinkled with tomato sauce and
topped with cheese and arugula); 6) green beans
and corn flour (stir fried green beans mixed with
corn flour); 7) kale with garlic (kale cut into thin
strips stir fried with garlic and olive oil); 8) chicken
with okra (chicken cooked with seasonings and
spices plus okra); 9) caldo verde soup (green broth
- creamy potato broth to which finely sliced
cooked kale, seasonings, and pepperoni are
added); 10) persimmon jelly (persimmon pulp
mixed in blender and cooked with sugar and
lemon juice).
The main ingredients of the selected dishes
are present in the guidelines of the regional food
guide of the Brazilian Ministry of Health8 to
promote the dissemination of Brazilian fruits and
vegetables.
All study dishes were selected based on
the results of a survey conducted by the Brazilian
Ministry of Health. According to these results, all
the chosen dishes were frequently consumed in
the Southeast region. The recipes will be part of
the second edition of the “Brazilian Regional Food
Guide”.
Caldo verde soup and arugula pizza were
served as complete meals without any
supplement. For the other dishes, a vehicle or
supplement was served approaching the dishes
to the reality of the school food. The dishes puréed
cornmeal with spinach, green beans and corn
flour, and kale with garlic were offered with rice,
beans and meat. Chicken with okra was served
with rice and beans. Persimmon jelly was served
with cream-cracker biscuit. The other dishes are
fruit-based desserts that followed a meal
consisting of one kind of cereal, one vegetable,
and meat.
These dishes were prepared and tested
previously in the Laboratory of Dietetic Techniques
of Universidade de Brasília to create a detailed
technical file containing: ingredients, quantity of
each ingredient, yield, and nutritional value and
portion (carbohydrates, proteins and lipids). The
dishes were also chosen based on highly
consumed ingredients in the Southeast16 at an
affordable cost, and all dishes needed to have,
on their list of ingredients, at least one fruit or
vegetable.
In the school all dishes were prepared by
school food handlers. The researchers assisted
food handlers during the preparation to make sure
they followed the recipe correctly. All the
ingredients were weighed using a digital scale.
The portions of food served to each
student were standardized. These portions were
appropriate to the students’ ages and served as
customary.
Evaluation of acceptance of
regional dishes
The researchers administered the
questionnaires, collected data, and assisted the
food handlers during food preparation.
Two methods were used to evaluate the
acceptance of regional dishes: Leftover analysis
and the 5-point facial hedonic scale. These two
tests are recommended for this purpose by the
Brazilian legislation7.
Test 1: Leftover analysis
Leftover analysis was based on the method
described by Abreu et al.17, by calculating the
percentages of rejection and acceptance. The
method uses equations 1 and 2 below to find the
rejection and acceptance percentages:
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(equation 1)
Rejection percentage =
(equation 2)
Acceptance percentage = 100 - Rejection percentage
The weight of the food that has been
rejected and left on the plate is considered the
rejected meal; the distributed meal is the weight
of the meal produced minus that one which was
not served to the student. For this test we used a
scale with a maximum capacity of 20 kilograms
and an accuracy of 10 grams.
Test 2: 5-point facial hedonic scale
using a form
The 5-point facial hedonic scale used in
the study was described by Lawless & Heymann18
and da Cunha et al.19. The mixed 5-point facial
hedonic scale4 with five faces was used,
representing the categories: “hated it,” “disliked
it,” “indifferent,” “liked it,” and “loved it” with
the corresponding numbers 1-5. The student was
asked to fill in a form indicating the degree of
satisfaction regarding the study dish, as
recommended by the Brazilian legislation5. The
categorical scale was dichotomized to calculate
the percentage of acceptance. The hedonic scale
scores 1, 2, and 3 were grouped together,
categorizing this region of the scale as a rejection
area, and the scores 4 and 5, regarding the
hedonic terms “liked” and “loved”, were grouped
together, corresponding to the acceptance area
of the scale. Then the percentage of students who
accepted each dish was calculated and compared
with the cut-offs established by the National
School Food Program regulation: acceptability
≥85% using the hedonic scale method and ≥90%
using the leftover analysis to consider the dish
accepted5,19.
The study dishes were classified into five
categories based on the acceptability rate given
by the 5-point facial hedonic scale and leftover
analysis, as follows: if the acceptability rate ranged
from 0 to 19.9% - the students “hated the
meal”; 20.0 to 39.9% - “disliked it”; 40.0 to
59.9% -”indifferent”; 60.0 to 79.9% - “liked it”;
and 80.0 to 100.0% -”loved it”.
Dishes classified as “liked it” and/or “loved
it” were deemed accepted by the students.
Dietary adherence by the students to the
study dishes was also determined. This datum
provides complementary information to the tests
of acceptability and leftovers.
Adherence index
The adherence index included a calculation
to see how many students ate on the day the
dish was served, an indirect measure of acceptance
of dishes served as shown in equation 3.
(equation 3)
Adherence
Index =
The researchers tried not to call the
attention of the students to the research in order
to leave them at ease and not to interfere on the
adherence index.
Data analysis
The technical files of the preparations were
used for counting the nutrients and energy
content of each study dish. The study nutrients
were: carbohydrates (g) protein (g), lipids (g), fiber
(g), retinol (mcg), ascorbic acid (mg), iron (mg),
calcium (mg), magnesium (mg), and zinc (mg).
For all nutrients, the adequacy for the study
age group was given by the nutritional
recommendations of the current program5, based
on the recommendations of the Dietary
Recommended Intake20. The software Avanutri
Online® calculated the nutrients and energy
content of the study dishes only. The nutritional
composition of the accompaniments was not
included in this calculation.
Contingency tables with the outcome
accept/reject were prepared to determine
weight of distributed meal
number of students in school
(weight of the meal rejected x 100)
(number of students who consumed the meal x 100)
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differences in acceptability and adherence
between the school children of urban and rural
areas, and the Chi-square test with Yates
correction or Fisher’s exact test for values lower
than five were used.
We calculated the correlation between the
acceptability values obtained in the 5-point facial
hedonic scale and leftover analysis. For these
calculations, we used the intra-class correlation
coefficient. The Spearman correlation test
investigated the relationship between the
adherence results and acceptability measures.
Data were analyzed using the software
Statistical Package for the Social Sciences (SPSS)
15.021 and, in all tests, p<0.05 was considered
significant.
The project was approved by Universidade
Federal de São Paulo’s Research Ethics Committee
under Protocol nº 0307/08 on March 14, 2008,
and all parents or children’s guardians signed an
Informed Consent Form.
R E S U L T S  A N D  D I S C U S S I O N
A total of 2,384 students from 20 schools
participated in the study and of these 1,174 tasted
and evaluated the dishes using the 5-point facial
hedonic scale.
Table 1 shows the nutritional composition
of the study dishes. The dishes provided a diverse
amount of essential nutrients for the dietary
requirements and nutrition of school children in
this age group.
The following four study dishes were
served with accompaniments: puréed cornmeal
with spinach, green beans and corn flour, kale
with garlic, and chicken with okra. They were
served with rice and beans. The combination of
cereal and legume, most commonly rice and
beans, is also part of the Brazilian food tradition.
In a study conducted in southeastern Brazil, the
combination of rice and beans was the only
preparation that appeared weekly in the school
menu for five weeks22. A household budget survey
conducted by the Brazilian government during
the years 2008 and 2009 shows that 84.0% of
the population consumes rice and 72.8%
consumes beans daily16.
The nutritional content of the preparations
was calculated individually, without the addition
of accompaniments like: rice, beans, bread, or
meats. None of the preparations met the
recommendation of at least 300 kcal, 48.8 g of
Table 1. Nutritional composition of the regional dishes without supplements. Santos (SP), Brazil, 2010.
Portion (g)
Energy (kcal)
Carbohydrates (g)
Proteins (g)
Lipids (g)
Fibers (g)
Vitamin A (µg)
Vitamin C (mg)
Calcium (mg)
Iron (mg)
Magnesium (mg)
Zinc (mg)
Note: *Nutritional composition of the regional dishes without accompaniments and vehicle. Dishes: 1: puréed cornmeal with spinach; 2: star fruit
cake; 3: rice pudding with mango; 4: jackfruit conserve; 5: arugula pizza; 6: green beans and corn flour; 7: kale with garlic; 8: chicken with okra;
9: caldo verde soup ; 10: persimmon jelly.
121.00
068.02
012.29
002.77
000.86
002.00
084.45
004.12
015.19
000.52
023.63
000.28
1
080.00
138.75
029.28
002.72
001.20
001.43
025.68
007.63
023.70
000.61
007.11
000.23
135.00
129.45
028.69
002.89
000.35
000.66
026.96
004.12
054.28
000.22
012.79
000.43
2 3 4 5 6 7 8
085.00
183.19
043.18
001.69
000.41
001.81
026.20
067.69
036.51
000.59
037.40
000.40
098.00
169.14
026.61
006.36
004.14
001.57
058.29
008.44
075.67
000.93
014.10
000.30
57.00
90.41
15.97
01.77
02.16
03.31
25.51
04.73
12.62
00.80
23.29
00.38
035.00
027.60
004.00
001.20
000.76
001.00
278.96
038.43
047.17
000.58
011.32
000.17
90.00
58.63
01.92
08.98
01.67
00.36
05.46
02.19
16.88
00.40
13.33
00.29
9 10
0410.00
222.42
028.06
008.46
008.48
003.34
239.58
078.58
088.66
001.58
035.16
000.50
15.00
21.32
05.25
00.05
00.01
00.76
00.01
00.15
02.16
00.03
01.07
00.02
Dishes*
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carbohydrate, 9.4 g of protein, and 5.4 g of fiber
established by the Brazilian federal law for
children aged 6 to 10 years in school part-time7.
Therefore, it is essential to accompany these
dishes with other foods, especially foods that
complement their nutritional characteristics, i.e.,
that offer, along with the chicken with okra, a
source of carbohydrate and a fruit. Of the ten
study dishes, five supplied 100% of the Estimated
Average Requirement (EAR) of vitamin C (ascorbic
acid). Three other dishes provided at least 50%
of the nutritional recommendations (Table 1).
The dishes kale with garlic and caldo verde
soup provided 100.0% of the students’ EAR for
vitamin A. Both contain kale, a plant rich in
β-carotene, a carotenoid with 100.0% pro-vitamin
A activity. Two other dishes, puréed cornmeal with
spinach and arugula pizza, provided 84.4% and
58.3%, respectively, of the EAR for vitamin A.
As for minerals, all preparations but
persimmon jelly met the magnesium requirement.
The calcium, iron, and zinc requirements were not
met by any of the preparations.
Figures 1 and 2 show the distribution of
percent acceptabilities of regional dishes obtained
using the methods 5-point facial hedonic scale
and leftover analysis, respectively.
With regard to acceptance by analyzing
the 5-point facial hedonic scale, three dishes
showed acceptability rate above 85% (chicken
with okra, persimmon jelly and caldo verde soup)
in urban areas. In rural areas, four dishes showed
these acceptability levels (puréed corn meal with
spinach, arugula pizza, persimmon jelly, and caldo
verde soup). Three preparations had percent
acceptabilities above 90% in the leftover analysis
for urban schools (kale with garlic, persimmon
jelly, and caldo verde soup) and four for rural
schools (star fruit cake, arugula pizza, chicken
with okra, and persimmon jelly). These results
differ from the ones obtained by the hedonic
scale.
Consuming an entire meal, leaving no
leftovers, and accepting them in terms of
Figure 1. Acceptability rate of regional dishes tested in (¨) urban
and (o) rural schools using the 5-point facial hedonic
scale.  Santos (SP), Brazil, 2010.
Note: Dishes: 1: puréed cornmeal with spinach; 2: star fruit cake; 3: rice
pudding with mango; 4: jackfruit conserve; 5: arugula pizza; 6: green
beans and corn flour; 7: kale with garlic; 8: chicken with okra; 9: caldo
verde soup; 10: persimmon jelly.
Figure 2. Acceptability rate of regional dishes tested in (¨) urban
and (o) rural schools using leftover analysis. Santos
(SP), Brazil, 2010.
Note: Dishes: 1: puréed corn meal with spinach; 2: star fruit cake; 3:
rice pudding with mango; 4: jackfruit conserve; 5: arugula pizza;
6: green beans and corn flour; 7: kale with garlic; 8: chicken with
okra; 9: caldo verde soup; 10: persimmon jelly.
preferences and satisfaction are different in
nature. Acceptability is a hedonic experience
characterized by a definite positive attitude
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towards the object being analyzed and thus can
be considered an affective test25. Accordingly,
preparations with high acceptability rate
evaluated by affective tests, but with low
acceptability rate evaluated by leftover analysis
(like chicken with okra in the urban schools and
puréed corn meal and caldo verde soup in rural
schools) can be included in the menu combined
with nutrition education and strategies that
reduce food waste, such as appropriate food
portions, and that enhance student awareness
on this issue.
The acceptabilities measured by the
hedonic scale indicate that, with the exception
of puréed cornmeal with spinach in urban schools,
all dishes had acceptability rate above 50%.
Preparations with a porridge consistency, like
puréed cornmeal with spinach, are generally
associated with infant/elderly food by scholars or
understood as a dish culturally designed for
dinner24. Therefore, these preparations generally
have low acceptability and low adherence index
in schools, as observed in this study. The other
study dishes can become part of school menus,
as they were accepted or partly accepted by the
students regardless of where the school was
situated, whether in rural or urban areas.
Acceptance, especially by children, requires time,
access, and exposure to a food or preparation.
The child needs to get used to the food or dish
before accepting it. Thus, the percentages of
acceptability can be considered reasonable, since
this was the first time these dishes were offered
in school meals25.
Figure 2 shows that 90% of the dishes,
both in urban and rural areas, were classified as
“liked” and/or “loved” according to leftover
analysis. The dishes star fruit cake and rice
pudding with mango were classified in rural and
urban schools, respectively, as “indifferent.”
Leftover analysis is an indirect measure of
acceptability, since it quantifies the food rejected
in relation to the food served. High acceptability
scores obtained by this method show not only a
positive attitude towards the dishes but also little
waste.
Jordanna26 defines traditional food as ‘a
product that must be linked to a territory, and it
must also be part of a set of traditions, which will
necessarily ensure its continuity over time”
(p.147). Hence, regional food dishes, from the
perspective of tradition, involve sociological,
cultural, environmental, and not only nutritional
aspects27. The insertion (or recovery) of regional
dishes in modern food systems requires recovering
the self-awareness of the population27. In this
direction the introduction of regional dishes
during childhood can promote consumption of
these dishes in the future and consequently,
improve the maintenance of food culture.
The perception of those involved with this
policy is another factor that can favor the inclusion
of regional dishes in school food programs.
Members involved with school food programs
associate the rescue of regional dishes with a
healthy diet11 since these dishes generally contain
fruits, vegetables, and regional products, and do
not use processed foods. Brazilian public policies
also include the rescue of regional food habits,
included in the school food program in the
1970s28 and maintained to this day by the
legislation5. This fact reinforces the program’s
potential as a food security policy helping Brazil
to achieve the development goals for the
millenium29.
Table 2 shows acceptability rate according
to the hedonic scale and adherence indexes
towards the regional dishes in both environments.
The dishes puréed cornmeal with spinach
(85.71%) and arugula pizza (98.02%) had higher
acceptability in rural areas (p<0.05), whereas in
urban areas the most accepted dishes were
persimmon jelly (93.33%) and caldo verde soup
(93.23%). This difference in acceptance between
students of urban and rural areas may be due to
a portion of the population having greater access
to some dishes. For example, the urban
population has greater access to industrialized or
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processed foods than the rural population,
resulting in higher household availability of these
foods30. In Brazil, the consumption of pizzas is
four times higher in urban areas16, and due to
greater exposure to this type of dish, children from
urban areas possibly show less interest towards
arugula pizza, leading to greater compliance and
acceptance by children from rural schools.
Significant differences were observed in
the percent adherences of rural and urban schools
for same-dish comparisons (Table 2). However, the
region where the school was located did not
influence general adherence since the adherence
was higher for five dishes in urban schools and
for another four dishes in rural areas. From these
results it can be inferred that food adherence was
not associated with a geographical factor. In both
urban and rural environments, the average
adherence index was 57.3% and 55.6%,
respectively. Other studies found lower rates of
adherence in school food programs, like 23.2%
in the city of Chapecó (SC)31, 46% in the city of
Piracicaba (SP)12 and 33.5% in Paraíba State32.
Sturion et al.12 reported a profile characterizing
the type of student that adheres to the program.
This profile described them as being nutritionally
compromised and coming from a family of lower
income and education levels. The justification for
this low adherence was attributed to poor
management of the program that was conducted
in a centralized manner until 1994, when the
planning of menus, purchasing of groceries,
quality control, and food distribution were
countrywide, providing mainly processed foods,
generating menu monotony, and not giving
enough emphasis to cultural and regional
aspects4,12. In this context, valuing the cultural
aspects of each Brazilian region can contribute
significantly to school meal adherence by
preparing menus that not only include fruits and
vegetables, but are also part of the local dietary
habit.
Table 2. Acceptability rate using the hedonic scale and adherence indexes for the regional dishes. Santos (SP), Brazil (2010).
Puréed cornmeal with spinach
Star fruit cake
Rice pudding with mango
Jackfruit conserve
Arugula pizza
Green beans and corn flour
Kale with garlic
Chicken with okra
Caldo verde soup
Persimmon jelly
Dishes
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
Rural
Urban
6
14
14
6
28
72
10
29
99
24
64
52
52
49
29
61
12
104
100
56
85.71
38.89
51.85
50.00
68.29
51.43
62.50
55.77
98.02
72.73
68.09
75.36
66.67
75.38
76.32
87.14
92.31
91.23
92.59
93.33
n %
Acceptance
1
22
13
6
13
68
6
23
2
9
30
17
26
16
9
9
1
10
8
4
14.29
61.11
48.15
50.00
31.71
48.57
37.50
44.23
01.98
27.27
31.91
24.64
33.33
24.62
23.68
12.86
07.69
08.77
07.41
06.67
n %
Rejection/
Indifference p
<0.03*0
<0.910*
<0.08*0
<0.85*0
<0.001*
<0.40*0
<0.33*0
<0.24*0
<1.00*0
<0.99*0
7
36
27
12
41
140
16
52
101
33
94
69
78
65
38
70
13
114
108
60
4.11
44.44
19.85
70.58
89.13
44.35
13.55
55.91
87.82
66.00
89.52
41.31
90.69
26.00
52.05
82.35
20.00
44.35
90.00
93.75
n %
Eat/Tried
the dish
163
45
109
5
5
146
102
41
14
17
11
98
8
185
35
15
52
143
12
4
95.89
55.56
80.15
29.42
10.87
55.65
86.45
44.09
12.18
34.00
10.48
58.69
09.31
74.00
47.95
17.65
80.00
55.65
10.00
06.25
n %
Did not eat/Did
not try the dish p
<0.001
<0.001
<0.001
<0.001
<0.002
<0.390
<0.002
<0.001
<0.001
0.390
Note: *Fisher’s exact test.
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An intra-class correlation coefficient of
0.77 (0.36-0.95) was observed between
acceptability according to the 5-point facial
hedonic scale and leftover analysis. This result
indicates consistency between the methods with
regard to acceptability.
Stone & Sidel25 investigated the validity of
sensory methods for measuring whether the
results of a particular test are consistent with the
facts. In this context, the present study shows the
correlation between the test (5-point facial
hedonic scale) and the fact (leftover analysis).
Therefore, leftover analysis also proved to be an
effective method for assessing the acceptability
of children to the regional dishes served, although
this does not have a hedonic nature, as it has
been previously observed by Meiselman &
Schutz33. The use of an ingestion test to predict
the acceptability of a meal showed a positive,
highly significant, correlation (p<0.001) for salads,
pizza and tea. The Brazilian legislation recommends
both tests to evaluate acceptability in the school
environment7.
Adherence also showed significant intra-
class correlation with the methods of assessing
acceptability, being 0.83 for the 5-point facial
hedonic scale (p<0.01) and 0.64 for the leftover
analysis (p<0.05). This could be explained
considering that children tend to eat foods they
like, they know, or are used to. Thus, dishes with
high adherence also showed high acceptability
by both methods (5-point facial hedonic scale and
leftover analysis). According to an American study,
repeated exposure to food with a fruit and
vegetable base increases the chance that children
will want to try the dish (adherence). Over time,
adherence promotes better acceptance25. This
finding, similar to that obtained in our study,
suggests that adherence and acceptance are
correlated measures. However, new studies
should be undertaken to better understand their
relationship.
C O N C L U S I O N
With the exception of puréed cornmeal
with spinach, the study regional dishes presented
acceptability rate above 50% as verified by
different methods (affective and analytical), both
in urban and rural areas. The dishes presented in
this study are innovative, have fruits and
vegetables in their composition, and were used
for the first time in school meals. The use of
regional dishes may require time, so it is important
to maximize the exposure of students to these
preparations associating nutrition education
strategies. Thus, these preparations can possibly
reach the percentage set by law, and may be part
of the school menu continuously.
Analysis of the nutritional composition of
the regional dishes indicates that these dishes are
sources of several micronutrients, and the
macronutrient composition can be consistent with
the law regarding the school food program. The
importance of dieticians in menu creation is
noteworthy since they identify the best time to
insert these dishes, considering: ingredients,
seasonality, menu complexity, and nutritional
composition of the other dishes.
The relationship between acceptability
according to the 5-point facial hedonic scale and
leftover analysis was identified. We suggest that
those responsible for school food programs
choose one of these two methods and analyze
their results together with the adherence index.
The combination of adherence index and
acceptability rate can promote a greater
understanding of food and dish acceptance.
Brazil is a country made up of many
different nationalities and therefore, has great
cultural and food diversity. The cultural heritage
is an important resource for the food sovereignty
of a country and should be constantly
encouraged. In this sense, it is important to begin
serving these dishes during childhood,
contributing to the formation of healthy habits
and meeting the requirements of the National
School Food Program.
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